ABSTRACT
Russian Cities in Transition: The Impact of Market Forces in the 1990s I: Introduction
The subject of Russian urban expansion, and specifically the growth patterns of Russian cities, has been of great interest to economists and indeed to a wide spectrum of researchers. While much of our general understanding of city growth patterns emerges from the study of market economies, a contrasting body of knowledge on city growth emerges from our interest in the formerly centrally planned economies (CPE's). Of special interest in this context is the nature and extent that city growth patterns in CPE's have differed from patterns observed in market economies, these differences driven by very different economic systems, policies and environmental (natural) factors. To this line of inquiry we can now add a new and important dimension since market forces have replaced the majority of the command arrangements. What patterns of change can be observed in urban Russia since the collapse of the command order and its replacement with market forces?
In this paper our central focus is the extent to which Soviet era aberrations (nonmarket outcomes observed in city growth patterns) remain in Russia during the transition era of the 1990s.
1 Specifically, to the extent that controls placed upon urban expansion were effective during the command era, were these controls still pervasive during the transition era of the 1990s and thereafter? We are also concerned with the extent to which 1 While earlier works have focused on the Soviet Union, this study focuses on Russia. The Russian Federation was formed by the separation of Russia from the Soviet Union on August 24, 1991 and has been accompanied by the replacement of the command system by market arrangements based upon private property rights.
contemporary theorizing about city growth in market settings can be helpful for our continuing understanding of the contemporary Russian (market) setting.
This paper is divided into five parts. In part II we provide a summary of Soviet (command era) city growth patterns for Russia. In Section III we examine issues pertaining to Russian city growth in the transition era, and introduce the data that will be used in this study. In Section IV we present and summarize our findings and, finally, in Section V we present our conclusions and suggestions for further research.
II: City Growth: Russia Under Systemic Change
Urban (city) growth in the formerly centrally planned economies (CPE's) is the subject of a large literature. As with other aspects of economic development in the CPE's, there has also been a great deal of interest in comparing urban development patterns in the CPE's to urban development patterns in market economic systems.
Obviously these comparisons are of interest for understanding the emergence of markets in the former CPE's and the impact of newly emerging market arrangements on urbanization patterns. Comparisons of urban (city) growth across differing economic systems have been difficult for at least two important reasons. First, it was difficult to understand and to model the relationship between urban (city) growth and the peculiar institutional arrangements and differing policy imperatives in the CPE's. State control and ownership in a socialist policy framework enabled the state to control almost all facets of the urban setting. In a sense, the difficulties of understanding these relationships in market economies were multiplied for the case of CPE's. Second, the absence of data, especially microeconomic data for the CPEs, further complicated efforts to model and analyze the forces underlying urban (city) growth. To some degree, these difficulties have become more tractable during the transition era, making command/transition comparisons possible.
Over many years during the command era, the growth of Russian cities was a function of several identifiable and interrelated forces. The Soviet economic (command) system, especially the absence of private property rights and the presence of an integrated hierarchical decision making system, influenced the nature of Russian cities. These organizational or systemic arrangements facilitated the implementation of an urban policy agenda very different from that typically found in Western market economies. Soviet leaders developed and implemented a set of urban policies differing from those typically found in market settings. For example, the concept of a "socialist city" influenced many features of cities, such as size distribution, location and economic functions. Although it was difficult to model Russian city growth using traditional market models, nevertheless socialist differences could generally be understood. Indeed, general patterns of urban growth in the command setting have been studied in some depth (Harris 1972 , Ofer 1971 , Lewis and Rowland 1979 with general outcomes surveyed (Bater 1980, Morton and Stuart 1984) .
Migration, an important component of urban growth, has been studied Gregory 1979, Grandstaff 1980 ) and the resulting size distribution of cities examined (Clayton and Richardson 1989) . Recently, this earlier discussion has been extended (Mitchnek 1990 , Buckley 1995 with the issue of socialist controls (especially city residence permits) being of central focus. These controls have been analyzed in some depth Stuart 1999, 2002) and have been found to exert considerable influence over city growth during the plan era. Previous studies have found that under appropriate controls for important variables such as city size, cities whose rates of growth were in some manner controlled (typically through the propiska or residence permit requirement), experienced growth rates were lower than would otherwise have been expected.
To the extent that the command system has been replaced, at least to a degree, by private property and market arrangements and related market-type policies, a question of central importance in contemporary Russia (and indeed in other transition settings) is the nature of city growth in a new and very different setting. The economic system has changed, and in varying degrees, the policy agenda has also changed.
During the transition era of the 1990s, population issues have been on center stage in the discussion of Russia and other transition economies. The main centers of controversy in the Russian case have been population growth and to a lesser degree population mobility. The controversy surrounding population growth in Russia has focused on declines in birth rates, increases in death rates and the resulting decline in the rate of growth of the Russian population. Whether these observed trends represent shortterm abnormalities or longer-term convergence towards market patterns remains a matter of discussion.
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The attention paid to population mobility has been less intense and perhaps less controversial, although there seems to be a perception in the West that Russian population mobility during transition has been rather high, perhaps based in part upon an observed exodus from areas such as Siberia to areas in the West and South, the latter more habitable economically and more viable under market forces, the former no longer receiving significant subsidies for space and the military. Empirical evidence (Andrienko and Guriev 2003) seems to suggest that migration rates are not in fact high, and can be largely explained by traditional factors, although there has been some change of regional migration patterns in the past few years. Nevertheless, the subject has attracted considerable attention (Gerber 2000 , Heleniak 2002 ).
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We turn to an examination of the growth of Russian cities during the transition era of the 1990s comparing these contemporary migration patterns to those established earlier during the command era. Our focus is the extent to which observed patterns of growth analyzed for the plan era have in fact changed during transition.
III: Russian City Growth: From Command to Demand

A. Data and Methods
This paper builds upon previous published work devoted to the growth of Soviet and Russian cities Stuart 1999, 2002 Our focus is the net migration rate (NMR) into cities, some under the influence of controls and others not controlled. The NMR is defined as arrivals into each city less departures from each city. It is the population growth rate of each city adjusted for the net internal expansion of each city (births minus deaths). We do not adjust for administrative re-classification during this period since most such re-classification concerned the creations of cities (gorod) from villages of a city type (poselki gorodskogo tipa) and did not result in an expansion of cities that would be relevant to our sample, namely those with a population over 50,000 in 1959. 4 For the period under study, we are interested in identifying cities that are closed, an issue that requires additional discussion.
B. The Issue of Closed Cities
A crucial element for analysis of city growth has been the ability to identify closed cities Stuart, 1999, 2002) . The task of identifying restrictions on city expansion is difficult. See (Lewis and Rowland 1979 , Buckley 1995 , Gang and Stuart 1999 . There have been two types of administrative restrictions, total restriction and expansion restriction. A total restriction meant that, in effect, the city was closed, and documents (a propiska) would be required for residence in the city. An expansion restriction (Buckley 1995) referred to limitations of an economic nature, on the extent to which investment expansion (investment to expand an industry) would be permitted. Of the 171 cities in our sample, we identify 46 as having some form of restrictions. Although there were some restrictions introduced in the 1930s, most were implemented during the 1950s.
How important are these restrictions in our sample? In Table 1 In Table 2 we provide additional details on our sample. For the 46 restricted cities, there is considerable variation in the incidence of restrictions by geographic regions. This variation in large part reflects the differences in the regions themselves, and as we have emphasized, is an important component of the regional re-distribution of the Russian population occurring during the 1990s. Those regions with lower levels of urbanization have fewer medium and large cities and hence fewer occurrences of restrictions. How important is city size to explain the incidence of restrictions, and to what degree has this pattern changed over time?
In Table 3 we examine the incidence of restrictions by city size over time. The changing size structure of restrictions is interesting but perhaps the changes that we observe are not dramatic. The incidence of a total restriction has decreased significantly in the generally smaller cities while the number of totally restricted large cities has increased. The pattern is similar for medium sized cities but with lesser degree of change. Finally, the incidence of "never restricted" has decreased for smaller cities, but has increased for larger cities. Note that the number of restricted cities is not changing, so these changes result from changes in city size, for those cities in our sample.
The problem for our analysis in this paper is understanding the changes in city growth that have taken place from the command era into and through the transition era.
Indeed, our central focus is on looking for structural shifts in urbanization (city growth) patterns between the two very different periods. Since the collapse of the USSR in 1991, information has become increasingly available, a fact that has increased the amount of scrutiny placed upon mobility restrictions in the Russian Federation. A major and growing focus of concern, since the collapse of the Soviet Union, has been the secret cities involved in nuclear and related research activities. In much of the literature on the transition era of the 1990s, discussion of "closed cities" refers to those cities where there are nuclear or secret research facilities. There are two issues of concern, first the extent to which these nuclear cities overlap with our sample, and second, the extent to which restrictions that we identify are in fact functional during the transition era. In some respects, this latter issue is now no different from its nature in the past. As noted earlier, many have argued that during the Soviet era, there were restrictions, but people ignored them, or were able to circumvent them, so that in the end they did not "matter" in the sense that closed cities in fact continued to grow. However, it has been argued Stuart 1999, 2001 ) that the restrictions did "matter", these conclusions based upon statistical analysis. These analyses suggest that while restricted cities did indeed grow, they grew less rapidly than would have been the case (controlling for city size and other factors) absent restrictions. As we attempt to unravel the transition era, there is bad news and there is good news.
The bad news is the fact that it is difficult to know exactly which cities that were closed in the Soviet era actually remain closed in the same sense and degree that they were closed during the Soviet era subject to total or expansion restrictions. Although conditions are in some respects quite different among the emergent self-governing regions of Russia, many would argue that restrictions have generally been maintained.
The good news is the emergence of a significant debate about the closed nuclear cities, and hence an emerging body if literature on these cities. This debate and the data available are both relevant to the present study insofar as some of these closed nuclear cities are in our sample. What is the nature of these cities and to what degree are they in our sample?
The closed nuclear cities are identified by the acronym ZATO (zakrytye administrativno-territorial'nye obrazovaniia or closed administrative-territorial formations). These cities, some with nuclear facilities and others with secret research facilities, were established largely during the Stalin era of the 1930s (Global Security 2004). However, for a variety of obvious reasons, they are of concern in the contemporary era, especially since they have apparently been expanded during the 1990s now encompassing roughly 2 million people (Szabo 2001) and widely dispersed throughout Russia with significant financial support from the center in Moscow (Brock 2002) .
Although estimates of the total number of the ZATO facilities vary, one source identifies a total of 40 such cities, approximately 17 of which are cities (gorod) with populations said to be over 20,000 (Global Security 2004 ). Since we examine cities (gorod) with a population over 50,000 in 1959, the base year for our contemporary database, this potentially limits the number of such cities in our sample. In fact, a comparison of known ZATO cities and our database suggests that none of the ZATO cities are likely to be in our sample.
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IV: City Expansion: Data and Analysis
A. An Examination of the Data
In Table 4 below, we present descriptive statistics to on NMR for selected years from 1960 to 2000. These results are quite striking in several dimensions. First, as the level of urbanization rises, we would expect the rate at which it occurs to decline. The 5 These cities were often given both local and more general names. For example, many have been identified in terms of their distance from a nearby city. So, Moscow-300 would be a secret city 300 kilometers from Moscow. In terms of population, Moscow would be in our sample, while Moscow-300 would not be in our sample. While none of the cities in our sample are "secret cities" per se, the following cities in our sample have secret cities located nearby: Arzamas, Chelyabinsk, Chita, Krasnoyarsk, Moscow, Murmansk, Nizhny Tagil, Penza, Perm, Petropavlovsk-Kamchatskiy, Sverdlovsk Second, in all periods, except for 2000-2002, the NMR for unrestricted cities was larger than for restricted. Significantly, however, the magnitude of the gap, that is the gap between NMR in restricted and unrestricted cities, declined noticeably toward the end of the Soviet era, and while it remained through the mid 1990s, our evidence suggests that it was largely eliminated by the end of the first decade of transition. We present this evidence graphically in Figure 1 .
What has happened to NMR in the major regions of Russia? In Table 5 we present NMR by regions of Russia. The patterns observed here are familiar, reflecting a declining NMR. There is, however, an important distinction. The pattern of decline of NMR reflects important regional differences (see Figure II) notably the decling relative attractiveness of regions such as Siberia (Andrienko and Guriev 2003) . These patterns have changed somewhat after the year 2000.
B. The Analysis Extended
Thus far we have examined the trends in NMR using descriptive statistics for restricted and unrestricted cities. We now turn to a multivariate analysis to better understand the importance of differing restrictions. In Table 6 , we present our OLS results.
In this analysis, the dependent variable is the NMR (as defined earlier) for the 171 cities in our sample. Our explanatory variables are population and population squared, the urban share, whether the city was the capital of its oblast, and the incidence of restrictions, that is an expansion restriction or a total restriction. In Table 5 we present the results of our statistical analysis.
These results conform quite closely to the results found in Gang and Stuart (2002) . During the 1970s, for the most part, judged statistically, restrictions did not matter. During the 1980s, restrictions did matter, though again in the 1990s, they did not matter. How do we explain these patterns, especially given the evidence presented in Figure 1 ? First, the evidence presented in Figure 1 suggests that throughout the period under study restricted cities had lower NMRs than unrestricted cities, though seemingly to a lesser degree over time. The changing role of restrictions exhibited here is consistent with what we know about the extent of liberalization (relaxation of controls and movement toward market arrangements) during the latter years of the Soviet era and the first decade of transition.
Second, how can we explain the importance of controls in the 1980s, a decade during which Soviet society seemingly became more relaxed, especially under the leadership of Mikhail Gorbachev during the latter part of this decade? It could be that less controlled cities, receiving additional resources (especially investment) during the 1970s became more attractive during the 1980s, migration shifting from controlled to non-controlled cities independent of the controls themselves. In effect, this represents a lag not incorporated into our analysis. However, it could also be that the 1980s was a decade anticipating fiscal decentralization, an era in which local authorities increasingly became aware of the potential gains to be made through the use of local controls, a component of fiscal bargaining with the central government. There may have been liberalization at higher levels, but continuing use of controls at local levels.
Changes in the 1990s are fascinating though perhaps a longer span of years will be necessary to fully comprehend and to analyze the changes taking place during transition. Clearly cities became more attractive during the 1990s, perhaps a result of pent up demand for urban living (or mobility generally), or perhaps changes associated with the major uncertainties of the newly emerging transition era. The NMR increased during the first five years of transition, after a long and steady decline. Perhaps most striking, while restricted cities seemingly grew more slowly (controlling for city size) during the 1990s, the earlier decline of the NMR reoccurred during the latter half of the 1990s, with the apparent convergence of the NMR in the three types of cities examined in this study. It is apparent that there has been an important structural shift in urbanization (city growth) patterns between the command era and the transition era of the 1990s.
V: Conclusions
In this paper we have examined the net migration rate (NMR) for a sample of 171 medium and large Russian cities, from 1960 through 2002. Our central focus has been the impact of restrictions on city growth, and most importantly, potential changes in the impact of those restrictions during a period of critical systemic change, namely transition.
It is important to appreciate the fact that Russia experienced fundamental systemic and policy changes after the collapse of the command era, such that we might expect, at least in theory, basic changes in the patterns of population mobility. Since freedom of mobility is guaranteed by the constitution of Russia (after 1991), and since such freedoms were totally absent during the Soviet era, would we not expect significant changes in population mobility during transition?
Since the 1960s, the movement into medium and large cities (NMR in our study) has declined in ways that we would expect. But, of great significance is the fact that while the NMR for restricted cities has always been less than that for uncontrolled cities, seemingly the gap has completely closed in the late 1990s, a critical convergence.
Statistical evidence suggests that while the difference between restricted and unrestricted cities was significant in the 1980s, it was not significant in the 1970s or the 1990s.
Perhaps most important, after a brief reversal of NMR in the early years of transition, pre-transition patterns of the decline of NMR reappeared after 1995, and by the end of the decade, convergence had occurred between the restricted and unrestricted cities, although it is too early to predict if shifts observed after 2000 will persist.
The overwhelming picture from our tables, figures, and analyses is that net migration into cities has declined over the 1960-2000 time period. Moreover, the gap between the NMRs of unrestricted and restricted cities slowly closed over this period, even correcting for city size and other variables, so that by 2000, they are not distinguishable. Although we have presented census data for 2002 indicating some emerging changes, it is too early to predict to what extent these changes will be sustained in future years.
APPENDIX A: Data Definitions and Sources
Background -We assembled a database on 171 cities and the 78 oblasts in which they are located. These are all non-secret cities having a population of 50,000 or more as of 1959. The issue of defining regional units in Russia is one of long standing complexity and controversy. Moreover, important changes have occurred in the post-Soviet era. Our characterization is driven by the availability of data. Russia is divided into twelve large regions (Kaliningrad, North, North-west, Central, Volga-Viatka, Central Black Earth, Volga, North Caucasus, Urals, West Siberia, East Siberia, Far East). Within each of these large regions, the dominant subunit is the oblast. The large regions vary in size and there is also variation in the structure of oblasts. Moreover, some oblasts have been reclassified, for example, as republics. Although some units within our twelve regions are not oblasts (krai, republic, etc.), we use the term oblast to describe all such units.
Cities that were added to the previous Gang and Stuart (2002) dataset are Grozny, Korolev, Seversk, and Vorkuta. We also dropped Kaliningrad in Moskow oblast from the dataset. We don't have any data on Grozny for [1993] [1994] [1995] [1997] [1998] [1999] [2000] [2001] because of the Chechen war and for Kolpino for 1999-2002 because it became part of St.Petersburg.
Specific controls to limit the growth of some (though not all) Soviet cities were mostly put in place in 1956. Restrictions were either total (limitation on issuance of a propiska) or expansion (limitation on the development of industrial enterprises). For a discussion of these controls, see (Lewis and Rowland, Buckley, Gang and Stuart (1999) . Of the 171 cities we include in this study, 30 were subject to a total restriction, while 16 were subject to an expansion restriction. Thus 46 of our 171 cities were administratively controlled in some fashion. Some cities were also administrative and may have been favored to receive scarce resources and administrative attention. Seventy of our 171 cities were capitals of the oblasts in which they were located. Controls in Russia during the command era were much more pervasive than those pertaining to city growth. For example, there was a system of required placement of university graduates, and a widely used system of organized recruitment for labor (orgnabor) redistributing labor from surplus to deficit regions. At the same time, there were market-type incentives, for example regional wage differentials, to which members of the population could and did respond.
For the cities in our sample, we compute the growth occurring in 1960, 1965, 1970, 1975, 1980, 1985, 1990, 1995, 2000, and 2002 from net migration. We have actual data for the years 1959, 1970, 1975, 1979, 1985, 1989, 1991, 1995, 2000, and 2002 and interpolated data for 1960, 1965, 1980, 1990 . Using available and interpolated population data, we are able to calculate annualized rates of population growth as well as the rate of natural increase (birth rate-death rate). To interpolate, we use the method cubic splines available in Stata7 (2000) . The net migration rate for each city was computed by subtracting the rate of natural increase (birth rates and death rates by oblast) from the annualized growth rate of the population. While we have a sample of 171 cities whose net migration can be examined, we do not know whether the source of this migration is from a different city or from a rural area.
Net Migration Rate -This is the population growth rate minus the rate of natural increase. Here we calculate the rate per 100 (see the above description for its calculation). Source: see city population, below.
Controls: Expansion and Total Restrictions -Specific controls to limit the growth of some (though not all) Soviet cities were mostly put in place in 1956. Information on controls from Cynthia Buckley, 1995 City Population, Oblast Capital, Oblast, Regions -Cities are all known cities with a population over 50,000 in 1959. We use census year data and interpolate using a cublic spline interpolation. Sources: From Soviet handbooks on population (Naselenie SSSR), the annual statistical handbooks (Narodnoe khoziaistvo SSSR and Rossiiskii statisticheskii ezhegodnik), the census volumes (Itogi vsesoiuznoi perepisi naseleniia) and the Soviet statistical journal (Vestnik statistiki).
Urban share -City population/urban population of region.
Capital dummy -equals 1 if the city is an oblast capital and equals 0 otherwise. 1960 1965 1970 1975 1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Source: computed by the authors (see Appendix A). 1960 are 1959 , 1979 census. Years 1965 and 1990 are interpolated. 1960 1965 1970 1975 1980 1985 1988 1989 1990 1995 2000 2002 Total Restriction Notes: *significant at .05 level. **significant at .10 level.
8 Calculations for 1960 Calculations for , 1965 Calculations for , 1980 Calculations for , 1990 were made using interpolated data. 1960 1965 1970 1975 1980 1985 1990 1995 2000 expansion restrictions total restrictions no restrictions
